component PCA model built on a VWU data array. Multiplying this set of scores by a 2x7 transposed matrix of loadings (obtained performing PCA on real process data), a 750x7 dataset was constructed, which contains the trajectories of 7 variables in 30 different runs, constituted by 25 time samples each. Three noisy variables were also included for verifying the effectiveness of the pseudo-sample-based approach for diagnostic purposes. As shown in SM. 2, the data simulation generated off-specification batches characterized by an increase in the variance of variables x 1 -x 7 , but not in their mean value with respect to the NOC ones. SM. 2: Temporal evolution of the variables of the simulated dataset for a NOC (blue thin line) and a faulty (red thick line) batch Section 2 -Variability increase detection case study TCS-VWU The solid red line represents the 90% confidence limit calculated for the DD values of every variable at the different time instants by a jackknifebased procedure. The vertical dotted red lines mark the separation between the DD values at the different sampling times of two consecutive process variables Section 4 -Further details on the chemical process dataset under study SM. 13: Temporal evolution of the variables of the chemical process dataset, identified as having a high contribution to the fault, in the NOC batches (blue thin lines) and in the fifth faulty test process run (red thick line). The vertical dotted red lines mark the end point of every process stage. a) variable x 1 ; b) variable x 4 ; c) variable x 5 ; d) variable x 22
